Detection of hepatitis B surface antigen by target-induced aggregation monitored by dynamic light scattering.
In the current work, a one-step, washing-free, homogeneous nanosensor assay has been constructed to sensitively detect hepatitis B surface antigen (HBsAg) based on the light scattering property of gold nanoparticles (GNPs) through a sandwich model. The two nanoprobes in this study were designed by conjugating monoclonal and polyclonal hepatitis B surface antibody (HBsAb) onto the GNPs of different diameters. First, the detection behavior of the combinations of different sizes of GNPs was evaluated and the optimized combination was determined. In analyzing HBsAg in Tris-HCl buffer, such bioassay composed of GNPs of approximately 50 and 100 nm has a limit of detection (LOD) as high as 0.005 IU/ml and a dose-dependent response ranging from 0.005 to 1 IU/ml, which indicates its good diagnostic capability and provides a useful means to analyze protein biomarkers with low virus loads. Observation with transmission electron microscopy (TEM) provides direct evidence that the increase of hydrodynamic diameters resulted from the aggregation induced by immunological reactions. The bioassay also exhibits satisfactory specificity in analyzing HBsAg in serum media. Therefore, with its simple preparation, easy readout, and good stability, this bioassay has the potential to be developed into an automated and widely used biosensor assay.